
OPTIMUM OPERATOR SELECTION SUPPORT SYSTEM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an optimum 
operator selection support system, and more particularly, 
to an optimum operator selection support system which 
provides information on individual capabilities of 
operators by utilizing results of jobs executed by the 
operators while transmitting/receiving electronic 
information via computers. 

2 . Description of the Related Art 

Upon initiation of a new project or the like, it 
is necessary to find optimum persons based on the contents 
of past job experiences . In a small-scale organization, 
the manager can grasp characteristics of respective 
members, however, in a large-scale organization, it is 
difficult for the manager to grasp characteristics of 
all the members. Accordingly, it has been considered 
to grasp the contents of jobs of respective members by 
using a computer or the like, and to utilize the 
information to develop human resources. The technique 
for this purpose will be described below. 

Apparatuses and methods to find optimum persons 
by searching pre-regis tered personal database are known . 
For example, Japanese Published Unexamined Patent 
Application No . Hei 5-298331 discloses a decision making 
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support system in which a database is searched based on 
an input condition, and significant information is 
extracted from information obtained from the search 
based on the input condition. By this arrangement, a 
decision can be easily made based on the information 
stored in the database. Upon selection of project 
members, the decision making support system inputs 
various conditions from workstations. The system 
generates an SQL (Structured Query Language) access 
sentence based on the input conditions, and searches the 
personal database. Further, the system gives scores to 
respective candidates obtained from the personal 
database based on the personal information obtained from 
the personal database and the input conditions set in 
a condition table. Then, the system selects candidates 
as the project members based on the scores of the 
respective candidates. More specifically, names, 
employee codes, mail addresses, technical fields, 
licenses, specialties, current jobs, significance and 
the like are inputted into the personal database by a 
generator of the database . Searches are performed based 
on the data . 

Further, apparatuses to select appropriate 
persons from status of use of computers are known. For 
example, Japanese Published Unexamined Patent 
Application No. Hei 6-95827 discloses a guide apparatus 
which introduces appropriate ski lied worker s by storing 
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jobs and functions performed by users with their skill 
levels. The guide apparatus comprises a function skill 
levels judgment unit that judges skill levels of 
respective users with respect to an application software 
program to run on information processing devices used 
by the users, personal information storage unit that 
contains personal information of the respective users, 
a function skill level storage unit that contains skill 
levels as outputs from the function skill level judgment 
unit, an inquiry function input unit that inputs 
information on a function of the application software 
program which an operator desires to know, a skilled 
worker search unit that searches for skilled workers 
regarding the function that the operator desires to know, 
inputted at the inquiry function input unit , by utilizing 
skill level information in the skill level storage unit, 
and a search result output unit that outputs the result 
of the search by the skilled worker search unit, with 
personal information stored in the personal information 
storage uni t . 

Further , apparatuses and methods to select persons 
interested in a particular item from information of past 
contribution to net news or the like are known. For 
example, Japanese Published Unexamined Patent 
Application No. Hei 10-28135 discloses a discussion- 
group generation support system which automatically 
selects candidates of members of a discussion group based 
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on the degree of correspondence between a subject set 
by a discussion group promoter and data originated by 
network users, by providing a discussion group setting 
part, a candidate selection part and an initiation 
notification delivery part. In this system, the 
discussion group setting part sets a content to be 
discussed by users. The candidate selection part 
collects users originated data corresponding to the 
content as candidates of the member of the discussion 
group. The initiation notification delivery part 
delivers a document calling for participation in the 
discussion to the collected users. 

Further, as an apparatus to analyze jobs conducted 
by a person and extracts feature o f the j obs , an apparatus 
which extracts features of documents generated by work 
of a person is considered. A plural document feature 
extracting apparatuses have been already considered. 
One known example of these apparatuses is an apparatus 
which extracts features of a document with keywords each 
frequently appears in each field. For example, Japanese 
Published Unexamined Patent Application No . Hei 2-105973 
discloses an automatic document analysis apparatus 
having a field-based term score table describing 
keywords each frequently appears in each field and a 
field-based meaning category score table describing 
meaning categories of the terms each of which frequently 
appears in each field. Keywords appeared in an analysis 
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object document and meaning categories of the keywords 
are analyzed by using the field-based term score table 
and the field-based meaning category score table, and 
the class of the analysis object document is determined. 
By this arrangement, even when a term which has a concept 
the same as that of a term representing the feature of 
a field (field-based term) appears in a different 
character string in an unanalyzed document, the term can 
be recognized as a term belonging to the same set. 

Further, apparatuses to examine similarity 
between documents and classify the documents are known. 
For example, Japanese Published Unexamined Patent 
Application No. Hei 2-158871 discloses a document 
analysis apparatus which obtains concept feature amounts 
of respective documents from frequency values of 
keywords included in the documents and classifies the 
documents in accordance with the concept feature amounts 
by providing a keyword information amount storage part, 
a concept feature extraction part and an inter-document 
distance calculation part. 

Further, apparatuses to record topics to which 
users accessed and obtain document features based on the 
frequencies of the topics are known. For example, 
Japanese Published Unexamined Patent Application No . Hei 
9-212513 discloses a book information display apparatus 
in which an access frequency measurement unit counts the 
numbers of times of access to information on topics by 
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a user from an information selection unit, then the 
numbers are compared with a threshold value to extract 
a representative topic, and the topics are stored into 
a representative information temporary storage unit. 
The structure of information related to the 
representative topic is determined by a representative 
information hierarchy determination unit based on the 
representative topic. Then, when a timer starts, a book 
information synthesizing unit synthesizes the 
information into a document and displays it, in a book 
form, on an information display unit. 

However, the conventional techniques 
respectively have the following problems. 

In the apparatus to search a personal database 
(e.g., the decision making support system disclosed in 
Japanese Published Unexamined Patent Appl icat ion No . Hei 
5-298331) it takes much time to analyze and evaluate the 
jobs of respective members and construct a database with 
the obtained information. Further, the contents of the 
jobs cannot be necessarily analyzed exactly. Further, 
as the contents of the jobs are often expressed with 
abstract words, the amount of information necessary for 
on-the target determination is insufficient for 
selection of members from a plurality of candidates. 

In the system to search for skilled workers in 
accordance with skill levels regarding application 
software program (e.g., the guide apparatus disclosed 
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in Japanese Published Unexamined Patent Application No. 
Hei 6-95827), even if skill levels regarding an 
application software program can be judged, the judged 
levels cannot be directly utilized for determination of 
features and roles of a job without difficulty. 

In the system to select persons interested in 
similar matters based on information originated by users 
as past contribution to net news, electronic-mail news, 
WWW (World Wide Web) and the like, (e.g., the 
discussion-group generation support system disclosed in 
Japanese Published Unexamined Patent Application No . Hei 
10-28135), persons who use many of terms related to a 
topic and persons who often use the terms can be selected, 
however, the selection cannot necessarily lead to 
analysis of jobs, roles and degree of contribution of 
these persons . 

In the apparatus to examine keywords each of which 
appears in each field in a document andmeaning categories 
of the keywords, and to classify a sentence, having the 
same concept of that in a field-based term score table 
but not using the same terms, into the same field of the 
score table (e.g., the automatic document analysis 
apparatus disclosed in Japanese Published Unexamined 
Patent Application No. Hei 2-105973 ) , the features of 
the document can be obtained, however, the features of 
a task (job) , roles of operator of the task and the like 
cannot be extracted without difficulty. For example, 
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in a case where an operator performs a task to survey 
the method for proceeding development of a plurality of 
products, documents are often arranged for each example 
of developed products. In this case, the features of 
each document represent the features of each product. 
However, the feature of the task and that of the 
operator 1 s job are the survey on the method for proceeding 
development. In this manner, the actual job content may 
differ from the analysis result. 

In the apparatus to obtain concept feature amounts 
of respective documents from frequency values of 
keywords included in the documents (e.g., the document 
analysis apparatus disclosed in Japanese Published 
Unexamined Patent Application No. Hei 2-158871), 
similarity between documents can be obtained, however, 
the features of tasks in which documents have been 
generated, the roles of the operators of the tasks and 
the like cannot be extracted without difficulty. 

In the apparatus to classify documents based on 
relation between the documents and accessed topics in 
the documents (e.g., the book information display 
apparatus disclosed in Japanese Published Unexamined 
Patent Application No. Hei 9-212513), the relations 
between documents and accessed topics can be obtained. 
However, even a close relation exists between a document 
with a topic, if the topic has not been accessed, the 
relation cannot be obtained. That is, the relations 
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cannot necessarily represent the features of the 
documents. Further, to represent the features of a 
document, it is necessary to wait for a 

statistically-significant amount of access. Further, 
as the degree of relation between a topic and a document 
is not considered, every single access to a topic is 
processed with the same weight regardless of the degree 
of relation between the topic and the document. 
Accordingly, a broad-ranged feature of the document is 
registered. Further, upon access to a document, a topic 
related to the access may not be clarified. Otherwise, 
in a case where the information of the document has been 
recently provided for common use and it has not been 
accessed many times, the features of the document cannot 
be extracted. Further, even if the features of the 
document can be represented, the features of a task 
related to the document, the role of the operator in the 
task and the like cannot be extracted without difficulty. 

SUMMARY OF THE INVENTION 
The present invention has been made in 
consideration of the above drawbacks, and has its object 
to provide an optimum operator selection support system 
which extracts information exactly representing 
features of jobs of an operator by analyzing records of 
jobs by the operator. 

Further, another object of the present invention 
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is to provide a computer-readable recording medium 
containing an optimum operator selection support program 
for extracting information exactly representing 
features of jobs of an operator by analyzing records of 
jobs by the operator. 

To attain the foregoing objects, the present 
invention provides, as a first aspect of the invention, 
an optimum operator selection support system which 
provides determination standards for selecting optimum 
operators of a job, comprising: a document management 
part that manages documents related to jobs, with 
additional information on operators who generated the 
documents; a document feature extraction part that 
extracts a plurality of documents generated by one 
operator from the document management part, and extracts 
features of the respective documents; and a job feature 
extraction part that extracts features of jobs of the 
operator by detecting common features of the plurality 
of documents extracted by the document feature 
extraction part. 

According to the optimum operator selection 
support system as the first aspect of the invention, the 
document feature extraction part extracts a plurality 
of documents generated by an operator from documents 
managed by the document management part, and further, 
extracts features of the respective extracted documents . 
Then, the job feature extraction part extracts features 
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of jobs of the operator by detecting common features of 
the plurality^ of documents extracted by the document 
feature extraction part, as the features of the jobs of 
the operator who generated the documents . 

Further, the present invention provides, as a 
second aspect of the invention, an optimum operator 
selection support system which provides determination 
standards for selecting optimum operators of a job, 
comprising: a task management part that analyzes job 
order relations based on electronic data 
transmi t ted/ received among operators, and manages 
information on the job order relations; and a job feature 
extraction part that extracts roles of the operators to 
perform jobs, from job order relations extracted by the 
task management part. 

According to the optimum operator selection 
support system as the second aspect of the invention, 
the task management part analyzes job order relations 
based on electronic data transmitted/received among 
operators, and manages information on the job order 
relations. Then, the job feature extraction part 
extracts roles of operators for executing a job from the 
job order relations extracted by the task management 
part . 

Further, the present invention provides, as a 
third aspect of the invention, an optimum operator 
selection support system which provides determination 
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standards for selecting optimum operators of a job, 
comprising : a conversation management part that collects 
conversation information among operators by utilizing 
electronic data, and manages the collected conversation 
information; a conversation feature extraction part that 
extracts features of the conversations among the 
operators managed by the conversation management part; 
and a job feature extraction part that extracts features 
of jobs of the operators, from distribution of the 
conversations extracted by the conversation management 
part . 

According to the optimum operator selection 
support system as the third aspect of the invention, the 
conversation management part collects conversation 
information among operators by utilizing electronic data 
and manages the collected conversation information. 
Next, the conversation feature extraction part extracts 
features of conversations among the operators managed 
by the conversation management part. Then, the job 
feature extraction part extracts features of jobs of the 
operators, from distribution of the conversations 
extracted by the conversation management part. 

Further, the present invention provides, as a 
computer-readable recording medium containing an 
optimum operator selection support program according to 
the first aspect of the invention, a computer-readable 
recording medium containing an optimum operator 
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selection support program to provide determination 
standards for selecting optimum operators of a job, the 
program causing a computer to function as: a document 
management part that manages documents related to jobs, 
with additional information on operators who generated 
the documents; a document feature extraction part that 
extracts a plurality of documents generated by one 
operator from the document management part, and extracts 
features of the respective documents; and a job feature 
extraction part that extracts features of jobs of the 
operator by detecting common features of the plurality 
of documents extracted by the document feature 
extraction part. 

By executing the optimum operator selection 
support program contained in the above recording medium 
by a computer, a construction necessary for the above 
first optimum operator selection support system is 
formed on the computer. 

Further, the present invention provides, as a 
computer-readable recording medium containing an 
optimum operator selection support program according to 
the second aspect of the invention, a computer-readable 
recording medium containing an optimum operator 
selection support program to provide determination 
standards for selecting optimum operators of a job, the 
program causing a computer to function as: a task 
management part that analyzes job order relations based 
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on electronic data transmitted/received among operators , 
and manages information on the job order relations; and 
a job feature extraction part that extracts roles of the 
operators to perform jobs, from job order relations 
extracted by the task management part. 

By executing the optimum operator selection 
support program contained in the above recording medium 
by a computer, a construction necessary for the above 
second optimum operator selection support system is 
formed on the computer. 

Further, the present invention provides, as a 
computer-readable recording medium containing an 
optimum operator selection support program according to 
the third aspect of the invention, a computer-readable 
recording medium containing an optimum operator 
selection support system which provides determination 
standards for selecting optimum operators of a job, the 
program causing a computer to function as : a conversation 
management part that collects conversation information 
among operators by utilizing electronic data, and 
manages the collected conversation information; a 
conversation feature extraction part that extracts 
features of the conversations among the operators 
managed by the conversation management part; and a job 
feature extraction part that extracts features of jobs 
of the operators, from distribution of the conversations 
extracted by the conversation management part. 
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By executing the optimum operator selection 
support program contained in the above recording medium 
by a computer, a construction necessary for the above 
third optimum operator selection support system is 
formed on the computer. 

Other features and advantages of the present 
invention will be apparent from the following 
description taken in conjunction with the accompanying 
drawings, in which like reference characters designate 
the same name or similar parts throughout the figures 
thereof . 



BRIEF DESCRIPTION OF THE DRAWINGS 
The accompanying drawings, which are incorporated 
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a document feature extraction device; 

Fig. 6 is an example of a document feature 
management table generated from a "document 11"; 

Fig. 7 is an example of a document feature 
management table generated from a "document 12"; 

Fig. 8 is an example of a document feature 
management table generated from a "document 13"; 

Fig. 9 is an example of a job feature management 

table ; 

Fig. 10 is an example of an order relation 
management table ; 

Fig. 11 is an example of an order relation analysis 
result table; 

Fig. 12 is an example of a conversation relation 
management table ; 

Fig. 13 is an example of a staff-member based job 
feature management table; and 

Fig. 14 is a display image example of a job 
structure . 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

HereinbeloW; a preferred embodiment of the present 

invention will now be described in accordance with the 

accompanying drawings . 

Fig. 1 is a block diagram showing the principle 

of the present invention. An optimum operator selection 

support system of the present invention comprises a 
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document management part 1, a document feature 
extraction part 2 and a job feature extraction part 3. 
The document management part 1 manages documents related 
to jobs, with additional information on operators who 
generated the documents. The document feature 
extraction part 2 extracts a plurality of documents 
generated by one operator from the document management 
part 1, and extracts features of the respective extracted 
documents. The job feature extraction part 3 extracts 
features of the jobs of the operator by detecting features 
common to the plurality of documents extracted by the 
document feature extraction part 2 . 

According to the optimum operator selection 
support system as above, first, the document feature 
extraction part 2 extracts a plurality of documents 
generated by an operator from documents managed by the 
document management part 1, and further extracts 
features of the respective documents. Then, the job 
feature extraction part 3 extracts the features of the 
operator who generated these documents by detecting 
features common to the plurality of documents extracted 
by the document feature extraction part 2 . As a result, 
a job feature management table 4 is generated. The 
features common to the plurality of documents generated 
by the one responsible staff member are registered in 
the job feature management table 4. 

By referring to the job feature management table 
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4, jobs of respective responsible staff members can be 
exactly detected . That is , features , which might be lost 
in other information by merely analyzing individual 
documents, can be extracted by searching overlap 
portions of the plurality of documents. 

Hereinbelow, the embodiment of the present 
invention will be described in more detail. 

Fig. 2 is a diagram showing the system 
configuration of the embodiment of the present invention. 
The optimum operator selection support system comprises 
a coordination activity server 100 and a plurality of 
personal computers 200, 210, 220 and 230 operated by 
operators. The server and the computers are 
interconnected via a network 10. Note that the network 
10 may be constructed with an Ethernet and a telephone 
line. Further, the connection between the coordination 
activity server 100 and the personal computers 200, 210, 
220 and 230 can be made by serial ports such as RS232C, 
parallel ports, infrared light and the like, as long as 
data transmission can be made therebetween. Further, 
the coordination activity server 100 and the personal 
computer s 2 00 , 210, 2 2 0 and 2 3 0 may be packaged in a s ingle 
case, and interconnected with an internal bus of a 
computer . 

Fig. 3 is a block diagram showing the internal 
construction of the coordination activity server 100. 
The coordination activity server 100 comprises a 
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communication device 101, a document management device 
102, a document feature extraction device 103, a task 
management device 104, a conversation management device 
105, a conversation feature extraction device 106, a 
conversation information input device 107, a mail 
quotation deletion device 108, an important person 
detection device 109, a job feature extraction device 
110, a similar job search device 111, a key-person search 
device 112, a similar operator search device 113, a 
reference material automatic collection device 114, a 
job structure generation device 115 and an optimum 
operator selection device 116. 

The communication device 101 performs 
communication for data exchange with the personal 
computers 200, 210, 220 and 230 operated by users. The 
communication device 101 is connected to the network 10. 

The document management device 102 enables a 
plurality of operators involved in a j ob to share document 
information. For this purpose, the document management 
device 102 stores document information, presents an 
index of the stored document information, controls 
access right, downloads a document to a personal computer 
by a user , and uploads a document from a personal computer . 
In the present embodiment, the document management 
device 102 manages operations with respect to a document 
such as reference, copying, moving, partial copying, 
partial moving, deletion and partial deletion, or 
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provides operation information. 

The document feature extraction device 103 
extracts features of a document from frequencies of 
occurrence of terms used in the document by morphemic 
analysis or the like. The features of the document may 
be extracted by, as well as simple survey on frequencies 
of occurrence of used terms, storing frequencies of 
occurrence of terms used in a general document as 
reference values in advance and extracting the features 
of the document from the differences between the surveyed 
frequencies of occurrence and the reference values. 
Further, frequencies of occurrence of typical terms by 
specialty may be obtained in place of the frequencies 
of occurrence in a general document. In this case, the 
task management device 104 or the like, which manages 
jobs each conducted by a plurality of operators, may 
clarify the specialty of each task. Or the specialty 
of a task may be extracted from a document group used 
in the task. Further, relations between similar terms 
may be registered in advance, so as to treat different 
terms representing the same concept as the same terms, 
or to reduce errors due to variation in notation. 

The task management device 104 analyzes job order 
relations based on electronic data transmitted/received 
among a plurality of operators when a job is conducted 
by the plurality of operators, and manages information 
on the job order relations. In the present embodiment, 
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statuses of job order relations are "Order", 
"Undertaking", "Transfer", "Refusal", "Report of 
Completion" , "Approval of Completion" , " Division of Job" , 
"Combination of Jobs", "Suspension of Job", and "Single 
Job". When an operator who has not undertaken but 
voluntarily conducted a job, the status of job order 
relation is' "Single Job" . If the job has some relation 
with another job, the job is combined with the other job, 
and the status of j ob order relation becomes " Combination 
of Jobs " . 

The conversation management device 105 manages 
transmission/reception of electronic mails. In the 
present embodiment, a mail server corresponding to I MAP 4 
(Internet Message Access Protocol 4) is employed. 
However, a POP3 (Post Office Protocol 3) mail server may 
be employed as long as the server records transmission 
history. If the POP3 mail server cannot record 
transmission history, the conversation feature 
extraction device 106 must record the history. Further, 
the conversation management device 105 may be 
constructed with a private branch exchange (PBX) of a 
telephone line as well as an electronic-mail server. In 
this case, the conversation feature extraction device 
106 receives line exchange records as conversation 
information from the PBX. Further, a synchroni z ing- 
type conversation support system server such as a 
NETMEETING (trademark of Microsoft Co., Ltd.) by 

21 



Microsoft Co., Ltd. may be used. 

The conversational feature extraction device 106 
analyzes persons who had conversations, the numbers and 
frequencies of conversations, from conversation 
information obtained from the conversation management 
device 105. Further, if document information used in 
each conversation can be obtained, the conversation 
feature extraction device 106 records the information. 
The document information used in conversation may 
include electronic mail text, attached materials, 
documents used by a display image-share type soft such 
as NETMEET ING , and the contents of conversations by a 
chatting software program. Note that in an electronic 
mail or the like, a sender may quote the content of another 
person' s remark and write his/her opinion following the 
quotation. In such case, the quotation portion and the 
portion written by the sender are separated and features 
of both portions may be distinguished from each other. 
In this case, the personal computer displays the features 
of both of the quotation portion and the portion written 
by the sender such that they are distinguished form each 
other. Note that to extract the features of the 
quotation portion, the function of the mail quotation 
deletion device 10 8 to be described later must be stopped . 

The conversation information input device 107 
allows the users to input conversations which have not 
been captured by the conversation management device 105 
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into the conversation feature extraction device 106 so 
as to utilize the input information similarly to 
automatically collected information for analysis. 

In a case where the conversation management device 
105 manages electronic mails, when feature extraction 
by morphemic analysis is performed on a main text of an 
electronic mail to extract terms, the mail quotation 
deletion device 108 deletes a quotation from another 
person ' s remark in the mail before the feature extraction 
is performed, so as to remove the quotation from the 
object of the morphemic analys i s . The quotation port ion 
is detected by, e.g. , regarding a portion with quotation 
marks ">" or the like, which a mail system automatically 
attached to the portion upon response, as a quotation. 

The important person detection device 109 extracts 
particular members of a project, who are not project 
members , and persons who had conversations with mail text 
or attached documents having features close to the 
contents of roles of the members, as important persons. 

The job feature extraction device 110 analyzes a 
document group generated in a project, job order 
relations, distribution of conversations and the like, 
to extract roles, responsible fields, ways of proceeding 
jobs, and the like, of persons in the project. 

The similar job search device 111 searches 
information extracted by the job feature extraction 
device 110, and selects similar jobs and persons who 
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conducted the jobs, or a project in which the jobs 
occurred. The similar jobs are detected by searching 
an object field, ways of proceeding jobs and the like. 
The ways of proceeding jobs are judged by flows and 
features of jobs. 

The key-person search device 112 extracts a person 
substantially greatly contributed toaproject. The key 
person may be detected by a key-person searching to detect 
a person who made communication with most of persons who 
were involved in the project, as a coordinator who played 
a leading part. Further, the jobs may be classified 
based on similarity, and a person who was concerned with 
most of the classified items may be judged as a person 
who knows the project from a broad view and who played 
a leading part. Further, the jobs may be classified 
based on similarity, and a person who was concerned with 
most of the classified items may be judged as a technical 
leader who played a leading part. Further, the key 
person may be judged by a key-person searching to 
determine a person who is in the top position in job order 
relations as a project leader who played a leading part. 

The similar operator search device 113 searches 
information extracted by the job feature extraction 
device 110 to select persons who played similar roles. 
The roles include , e.g., a leader , an intermediate leader , 
an intermediate leader of project, a leader of program 
implementation team, responsible staff members of 
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experiment and evaluation. In this manner, searches can 
be performed based on combinations of j ob classification, 
jobs, relations among operators in a project, staff 
management elements (amounts of management jobs). 

The reference material automatic collection 
device 114 analyzes jobs which have been conducted in 
a designated project, and detects past or current similar 
jobs. Then, the reference material automatic 
collection device 114 automatically selects documents 
used in the similar jobs, and notifies a user of reference 
materials . 

The job structure generation device 115 
structurizes command relations, job order relations, 
conversation amounts, roles, responsible fields and the 
like, based on information from the job feature 
extraction device 110, as a job structure. The 
structurization is made by, e.g., generating an 
association diagram representing a job structure based 
on roles of the job, and describing features of generated 
documents extracted from the respective roles and 
generated documents in the diagram. 

The optimum operator selection device 116 inputs 
requirements for persons necessary for the user, and 
selects optimum candidates based on the feature 
information extracted by the job feature extraction 
device 110. The requirements may include roles and 
responsible fields . 
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Fig. 4 is a block diagram showing the internal 
construction of the personal computer. The personal 
computer 200 comprises a communication device 201, a 
display information analysis device 202, a display 
device 203, an inquiry device 204 and an input device 
205 . 

The communication device 201 performs 
communication for data exchange and the like with the 
coordination activity server 100. The communication 
device 201 may be connected to an Ethernet, a network 
constructed with a telephone line, or an internal bus 
of a computer. Further, the communication device 201 
may be connected to other computers via serial ports, 
parallel ports, infrared light or the like. 

The display information analysis device 202 
analyzes information, returned as a result of inquiry 
to the coordination activity server 100, such that the 
information can be displayed clearly to the user; and 
send the information to the display device 203. For 
example, within a job conducted by a plurality of 
operators, the display information analysis device 202 
generates a graph showing documents with which arbitrary 
persons were concerned and features of the documents, 
and sends the graph to the display device 203. 

The inquiry device 204 generates information for 
the user's inquiry to the coordination activity server 
100 and holds a user interface. 
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In the present embodiment, the user makes 
inquiries and obtains responses with respect to the 
coordination activity server 100 from the personal 
computers 200, 210, 220 and 230 via the network 10. 
However, these devices may be included in the same 
computer . 

Then, processing in the optimum operator selection 
support system having the above construction will be 
described below. 
Q First, processing to extract job features of 

jjj respective responsible staff members by using the 

Oil 

fv\ optimum operator selection support system will be 

: »: • 

I : I 

described. To extract the job features of the 
responsible staff members, documents generated by the 

ti 

staff members must be analyzed and features of the 

t;i:3 

w documents must be extracted. The document feature 

l & extraction device 103 extracts the document features. 

f.l'l 

Fig. 5 is a flowchart showing the content of 
processing by the document feature extraction device. 
The processing is always performed when the coordination 
activity server 100 is on. All the processing described 
below is performed by the document feature extraction 
device 103 . 

[SI] Input/output with respect to the document 
management device 102 is monitored to determine whether 
or not new document registration or update of document 
has occurred. If any processing has occurred, the 
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process proceeds to step S2, otherwise, step SI is 
repeated, thus the input/output with respect to the 
document management device 102 is continuously 
monitored . 

[ S2 ] The specialty of a project to which a newly generated 
document belongs is obtained from the task management 
device 104 . 

[S3] Frequencies of occurrence of typical terms in the 
specialty of the project are calculated. 

[S4] Morphemic analysis is performed on an object 
document to extract terms, and frequencies of occurrence 
of the terms are calculated. 

[S5] Regarding terms extracted from the object document, 
powers of frequencies of occurrence representing how 
many times larger the frequencies of occurrence are than 
those of the typical terms are obtained. When the 
processing has been completed, a document feature 
management table is generated, and the process returns 
to step SI . 

The document feature extraction device 103 holds 
the generated document feature management table. Next, 
an example of document feature management table 
generated from a document generated by a user Kitagawa 
will be described. 

Fig. 6 shows a document feature management table 
21 generated from a "document 11". Fig. 7 shows a 
document feature management table 22 generated from a 
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"document 12". Fig. 8 shows a document feature 
management table 23 generated from a "document 13" . The 
document management tables 21 to 23 have items "Term", 
"Number of Occurrence", "Frequency of Occurrence" and 
"Pow.er of Frequency of Occurrence". 

The item "Term" shows terms extracted from a 
document by morphemic analysis . As the terms , only nouns , 
or combinations of nouns and verbs may be extracted- The 
item "Number of Occurrence" shows how many times the terms 
appear in the document. The item "Frequency of 
Occurrence" shows percentages obtained by dividing the 
numbers of occurrence of terms by the total number of 
terms in the document and multiplying the divided numbers 
by 100. The item "Power of Frequency of Occurrence" 
shows powers of frequencies of occurrence of the terms 
with respect to those of typical terms in a case where 
those of typical terms have been registered in advance. 
For example, if the frequency of occurrence of a typical 
term in a specialty is 2% while the frequency in a 
processing object document is 4%, the power of the 
frequency of occurrence is 2 . 

The job feature extraction device 110 extracts 
features of jobs of each person based on the document 
feature management tables as above. More specifically, 
the document feature management tables based on a 
plurality of documents generated by a user regarding a 
particular project are compared with each other, and 
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terms common to the plurality of document feature 
management tables are extracted. For example, in case 
of document feature management tables 21 to 23 as shown 
in Figs. 6 to 8 , as two terms "service" and "user" are 
registered in all the document feature management tables 
21 to 23, these terms are extracted. The job feature 
extraction device 110 holds the extraction result in a 
job feature management table. 

Fig. 9 is an example of the job feature management 
table. In Fig. 9, a job feature management table 31 has 
items "Responsible Staff Member", "Document (Link to 
Document)" , "Document Feature" and "Common Feature". 

The item "Responsible Staff Member" shows names 
of project members. The item "Document (Link to 
Document) " shows names of documents generated by the 
responsible staff members or identifiers of the 
documents when they are managed by the document 
management device 102. The item "Document Feature" 
shows features obtained by morphemic analysis or the like 
on the documents, i.e., terms frequently used in the 
documents. The item "Common Feature" shows terms 
commonly used in the documents generated by one 
responsible staff member. 

Note that the common features may be extracted from 
a document group by job, as well as from all the documents 
generated by the responsible staff members. Further, 
features of documents used among persons who had 
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conversations may be extracted. Further, common 
features in a document group in one order relation 
(transfer, division of job, combination of jobs or the 
like) may be extracted. Further, as job features, 
features may be extracted by each job and similar jobs 
may be extracted based on the extracted features, for 
j ob classification. 

In this manner, by extracting common features of 
a plurality of documents generated by each responsible 
staff member, the contents of jobs of the staff member 
can be grasped with prec i s ion higher than that in analys i s 
based on individual documents. 

For example, in case of documents generated by a 
person who makes a survey on prior art before filing a 
patent application, the field of conventional techniques 
to be examined changes in correspondence with the content 
of the invention proposed by the inventor. For this 
reason, if the invention relates to computer memory 
access, terms "memory", "CPU" and the like frequently 
appear in a generated report on the survey result. If 
the invention relates to a laser device, terms "laser 
oscillator", "laser light" and the like frequently 
appear in a generated report on the survey result. If 
these reports are individually analyzed, "development 
of computer and laser device" is obtained as a job types 
of the person. On the other hand, if common features 
are extracted from a plurality of reports on the surveys, 
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terms "invention", "prior art", "patentability", 
"difference" and the like may be extracted. In 
consideration of meanings of these terms, it can be 
understood that the person's job is prior art survey. 

As a reference to determine an individual 
capability, as well as information on fields of 
experienced jobs, information on positions in projects 
isuseful. For example , upon initiation of a new pro j ect , 
a leader is usually selected from persons who have been 
leaders of other projects and persons who experienced 
positions corresponding to the leaders. The positions 
of the respective staff members in past projects can be 
discriminated by analyzing job order relations. The 
task management device 104 manages the job order 
relat ions . 

Fig. 10 is an example of the order relation 
management table. In Fig. 10, an order relation 
management table 41 has items "Job ID", "Orderer", 
"Undertaker", "Job Name", "Related Document ID", 
"Resulted Document ID", "Status" and "Related Job ID". 

The item "Job ID" shows identifies of jobs managed 
by the task management device 104. The item "Orderer" 
shows orderers of the jobs. The item "Undertaker" shows 
persons who were asked to do the jobs. The number of 
undertakers per each job may be two or more. The item 
"Related Document ID" shows the ID of a document related 
to each job. In this example, IDs identified by the 
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document management device 102 are used. The item 
"Resulted Document ID" shows documents generated as 
results of the jobs. In this example, IDs identified 
by the document management device 102 are used. The item 
"Status" shows current statuses of progress of job order 
relations. The statuses of job order relations include 
"Order", "Undertaking", "Transfer", "Refusal", "Report 
of Completion", "Approval of Completion", "Division of 
Job", "Combination of Jobs", "Suspension of Job", and 
"Single Job". The item "Related Job ID" shows 
identifiers in the task management device 104 related 
to the respective jobs. The identifiers are registered 
as job identifiers related to division or transfer of 
j ob . 

The contents of the order relation management 
table 41 are updated by the task management device 104 
each time a job order is made between users. The job 
feature extraction device 110 analyzes the order 
relation management table 41, and generates an order 
relation analysis result table by project. 

Fig . 11 is an example of the order relation analysis 
result table. In Fig. 11, an order relation analysis 
result table 42 has items of authority levels of 
responsible staff members and related jobs. An item 
"First Level" shows persons in top positions in job order 
relations. An item "Second Level" shows persons in the 
second positions from the top in the job order relations. 
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An item "Related Job 1" shows identifiers of orders from 
the first level persons to the second level persons, 
managed by the task management device 104. An item 
"Third Level" shows persons in the third positions from 
the top in the job order relations. An item "Related 
Job 2" shows identifiers of job orders from the second 
level persons to the third level persons, managed by the 
task management device 104. 

By referring to the order relation analysis result 
table 42 , the roles of the respective staff members within 
a project can be understood. In the example of Fig. 11, 
a staff member "Kitagawa" is a project leader, and staff 
members " Kat suramor i " and "Kuniyoshi" are intermediate 
leaders . 

Next, the processing to analyze jobs of respective 
staff members from conversations via mails and the like 
will be described. 

When an electronic mail or the like is 
transmitted/received on the network 10, the conversation 
management device 105 collects the content of the 
electronic mail. Further, information inputted from 
the conversation information input device 107 is handled 
as similar information to information of electronic mail , 
and collected by the conversation management device 105 . 
The conversation feature extraction device 106 analyzes 
the contents of the collected information, and extracts 
information on originators , receivers and the like . The 
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conversation feature extraction device 106 holds the 
extracted information as a conversation relation 
management table. 

Fig. 12 is an example of the conversational 
relation management table. In Fig. 12, a conversation 
relation management table 51 has items "Project No.", 
"Originator", "Receiver" and "Number of Times". 

The item "Project No. " shows identifiers of series 
of jobs conducted by a plurality of operators as members 
for a certain purpose. In each project, a plurality of 
jobs occur. Further, in the present embodiment, 
projects and members are managed by the task management 
device. The item "Originator" shows persons who 
initiated a conversation in the respective projects . In 
case of electronic mail, the originator corresponds to 
a mail sender. In case of telephone, the originator 
corresponds to a call originator. The item "Receiver" 
shows persons who received an electronic mail or the like 
from the originator. The item "Number of Times" shows 
the numbers of times of conversations occurred in the 
respective projects . 

Note that the mail quotation deletion device 108 
analyzes the contents of the electronic mails collected 
by the conversation management device 105, and deletes 
quotations from others' remarks, then the conversation 
feature extraction device 106 holds the quotation- 
deleted electronic mails. Further, the important 
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person detection device 109 determines whether or not 
electronic mails or the like are transmitted/received 
with members other than project members. If there is 
such a person, the important person detection device 109 
analyzes the content of the electronic mail or the like, 
and determines whether or not the person plays an 
important part. If the person plays an important part, 
the person is determined as an important person. The 
information on the important person is sent in response 
to a request to the personal computers 200, 210, 220 and 
230, and displayed on the display screens of the personal 
computers . 

Further, the job feature extraction device 110 
generates a staff-member based job feature management 
table based on the contents of the job feature management 
table 31, the order relation analysis result table 42 
and the conversation relation management table 51. 

Fig. 13 is an example of the staff-member based 
j ob feature management table . In Fig. 13, astaf f -member 
based job feature management table 32 has items 
"Responsible Staff Member", "Classification", "Feature 
of Generated Document Group", "Extracted Job" and 
"Role " . 

The item "Responsible Staff Member" shows names 
of members of the project. The item "Classification" 
shows job IDs of the jobs related to the responsible staff 
members. Note that information on the role of each 
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responsible staff member in the entire project is 
classified as "Entire Project". The item "Feature of 
Generated Document Group" shows features obtained by 
document morphemic analysis or the like, i.e., terms 
frequently used in the respective documents. The item 
" Extracted Job" shows contents of j obs or j obs in pro j ects . 
The item "Role" shows positions in the jobs and the 
pro j ects . 

In a state where the various data as described above 
are held in the coordination activity server 100, when 
a user of one of the personal computers 200, 210, 220, 
230 issues a request to display roles of the respective 
staff members of a project, the request is sent to the 
job feature extraction device 110 in the coordination 
activity server 100. The job feature extraction device 
110 analyzes the held various data, and specifies the 
roles and order relations of the respective staff members . 
Then, the job feature extraction device 110 sends the 
analysis result to the job structure generation device 
115. The job structure generation device 115 generates 
data structurized such that the features of the jobs of 
the respective staff members and job order relations 
among the respective staff members can be understood only 
at a glance. The generated data is sent to the personal 
computer, and the display information analysis device 
202 analyzes the content of the data. As a result of 
the analysis, image information is generated, and 
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displayed on the display device 203. 

Fig. 14 is a display image example of j ob structure . 
As shown in Fig. 14, the job order relations are 
represented with a tree structure by using nodes 61 to 
65 corresponding to the respective responsible staff 
members. A node in an upper position means a job- 
ordering side staff member while a node in an lower 
position means a job-ordered side staff member. Common 
features extracted from documents generated by the 
respective staff members are shown around the nodes 61 
to 65 . 

In this manner, by conducting general work in an 
electronic environment, jobs can be automatically 
analyzed. By this arrangement, human resources, 
results of similar jobs and ways of proceeding jobs can 
be understood by widely utilizing job information, 
without manually generating personal job history 
database. Thus, know-how of the organization can be 
utilized. Further, key persons of the respective 
projects can be known from various viewpoints, and an 
appropriate person to whom an inquiry should be made can 
be easily known . Further , as a j ob structure can be seen, 
a job can be conducted with reference to a project by 
others, or the operator of a job can look back and improve 
his/her way of proceeding of the job. 

Note that the above processing functions can be 
implemented by a computer. In this case, the contents 
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of the processing of the functions to be included in the 
optimum operator selection support system are described 
in a program stored in a computer-readable recording 
medium. Then, the above processing can be implemented 
by the computer by executing the program. As the 
computer-readable recording medium, a magnetic 
recording device, a semiconductor memory and the like 
may be used. In case of placing the program on the market , 
the program may be stored in a portable recording medium 
such as a CD-ROM (Compact Disk Read Only Memory) or a 
floppy disk and introduced on the market. Further, the 
program may be stored into a computer storage device 
connec t ed to a network , and the program may be trans ferred 
to another computer via the network. When the program 
is executed by the computer, the program is stored in 
a hard disk device in advance, and loaded to a main memory 
and executed there. 

As described above, in the optimum operator 
selection support system as the first aspect of the 
present invention, as features common to a plurality of 
documents generated by one operator can be detected, 
features which could not be found in analysis of 
individual documents can be extracted. 

Further, in the optimum operator selection support 
system as the second aspect of the present invention, 
the roles of operators for execution of jobs are extracted 
from job order relations, very useful information for 
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finding e.g. a person who experienced the role of project 
leader can be provided. 

Further, in the optimum operator selection support 
system as the third aspect of the present invention, as 
the features of jobs of the respective operators are 
extracted from the features of conversations among the 
operators, the contents of the jobs can be grasped from 
various viewpoints, and more exact judgment can be made. 

Further, in a computer-readable recording medium 
containing the optimum operator selection support 
program according to the first aspect of the present 
invention, the processing to detect features common to 
a plurality of documents generated by one operator can 
be implemented by executing the recorded optimum 
operator selection support program by the computer. 

Further, in a computer-readable recording medium 
containing the optimum operator selection support 
program according to the second aspect of the present 
invention, the processing to extract the roles of the 
operator for executing the jobs can be implemented by 
the computer by executing the recorded optimum operator 
selection support program by the computer. 

Further, in a computer-readable recording medium 
containing the optimum operator selection support 
program according to the third aspect of the present 
invention, the processing to extract the features of jobs 
of the respective operators from the features of the 
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conversations among the operators can be implemented by 
executing the recorded optimum operator selection 
support program by the computer. 

As many apparently widely different embodiments 
of the present invention can be made without departing 
from the spirit and scope thereof, it is to be understood 
that the invention is not limited to the specific 
embodiments thereof except as defined in the appended 
c laims . 
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